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[57] ABSTRACT 

An ophthalmic instrument for removal of the natural cata 
ractogenious lens includes a distal end portion con?gured to 
be received through a small incision into the anterior capsule 
of the eye. This distal end portion includes a pair of opposed 
jaW portions movable by manual manipulation of a pair of 
handle portions de?ned on a proximal portion of the instru 
ment. One of the opposed jaW portions is perforate to more 
effectively fracture the cataractogenious lens. One of the 
opposed jaWs may include a conduit allowing irrigation 
liquid to be supplied into the eye, While the other opposed 
jaW may include a conduit alloWing aspiration of irrigation 
liquid and fractured particles of the lens. Because the small 
incision may ?t relatively tightly around the instrument, 
?uid loss from the eye is minimized. 

2 Claims, 4 Drawing Sheets 
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OPHTHALMIC INSTRUMENT FOR 
CATARACT SURGERY 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to ophthalmic instruments 
for use in cataract surgery. More particularly, the invention 
relates to an instrument Which is usable to remove the 
natural lens from the eye, and Which may also provide 
irrigation to the eye and aspiration of irrigation liquid and 
fragments of the fractured natural lens during surgery. 

2. Related Technology 
During ophthalmic surgery, it is often necessary to per 

form various functions Within the eye. For example, during 
cataract surgery, these functions include breaking up of the 
natural lens of the eye, irrigating the eye and aspirating the 
natural lens particles and irrigation liquid from the eye. 
A conventional device for breaking up the natural cata 

ractogenious lens is a phacoemulsi?er. This device uses a 
tubular cutting tip vibrated by ultrasonic energy and cen 
trally provided With vacuum aspiration to remove the natural 
lens in fragments. HoWever, the conventional phacoemulsi 
?er has a signi?cant risk of damage to surrounding eye 
tissues because of the vigor of its action. 

To carry out surgical procedures Within the eye, it is 
necessary to make one or more incisions in the eye. To 
minimiZe trauma and to speed the healing process, it is 
desirable that the incisions be as small as possible. The 
ophthalmic instruments are then inserted through the inci 
sions into the interior of the eye. Once inserted, it is 
desirable to limit movement of the instruments at the sclera 
and the posterior capsule to calm the eye. Unfortunately, 
restricting movement of the instruments Within the eye is 
often inconsistent With the task that the surgical instruments 
must perform. In addition, the function to be performed may 
require movement of the tip of the instrument (such as the 
cutting and aspirating tip of the phacoemulsi?er) to various 
different locations in the eye, some of Which are relatively 
inaccessible. Because of the vigorous action of the conven 
tional phacoemulsi?er, surrounding eye tissues Which may 
be inadvertently contacted by this tip during movements of 
the instrument in the eye are at risk of damage or destruction. 

It Would be desirable to provide ophthalmic surgeons With 
an instrument capable of easily removing the natural cata 
ractogenious lens via a small incision, but Which is easier to 
control and less likely to do damage to surrounding tissues 
than the conventional phacoemulsi?er. 

SUMMARY OF THE INVENTION 

In vieW of the de?ciencies of the conventional technology, 
it is an object for this invention to provide an ophthalmic 
instrument Which avoids one or more of these de?ciencies. 

Another object for this invention is to provide an oph 
thalmic instrument Which can be inserted through a small 
incision into the eye and, once inserted, can perform various 
functions associated With the removal of the natural cata 
ractogenious lens. 

Further, it is an object to provide such an instrument 
Which is con?gured so that Work can be performed at various 
different locations Within the anterior capsule of the eye With 
only minimal movement of the portion of the instrument 
Which contacts the cornea or sclera. 

An advantage of an ophthalmic instrument according to 
the present invention is that necessary functions can be 
performed through a small incision, and the eye is allowed 
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2 
to remain more calm. In addition, because the small incision 
may ?t relatively tightly around the instrument, ?uid loss 
from the eye is minimiZed. 

The invention can be embodied in an ophthalmic instru 
ment for breaking up the natural cataractogenious lens 
Which includes a pair of crossed and pivotally interconnect 
ing branches each de?ning at a distal end portion of the 
instrument a respective one of a pair of opposed jaW 
portions, the pair of branches in a proximal portion of the 
instrument each de?ning a respective handle section; the 
pair of jaW portions being paddle-like and opposing one 
another in face-to-face confrontation, the pair of jaW por 
tions de?ning an edge engageable With a natural lens to 
remove a portion thereof; and at least one jaW portion of the 
pair of jaW portions being perforate to de?ne an aperture at 
Which a removed portion of natural lens may be further 
fragmented by cooperative opposing action of the other of 
the pair of jaW portions. 
The ophthalmic instrument also may include at least one 

of the pair of branches on a proximal portion thereof 
de?ning a nipple for connection With one of a source of 
irrigating liquid and a source of aspirating vacuum. The one 
branch de?nes an internal passage communicating With the 
nipple and opening outWardly on the respective one of the 
pair of jaW portions. 

This construction of an ophthalmic instrument embodying 
the present invention provides a number of advantages. For 
example, the natural lens may be fragmented and reduced to 
particles Which are irrigated and aspirated from the eye With 
minimal trauma to surrounding tissues. 
An important feature of the invention is that a stem 

portion of the instrument Which changes little in response to 
manipulation of the jaWs is received in the incision and 
minimiZes ?uid loss from the eye. The pivot for the pair of 
jaWs is disposed in this transition section. 

This enables the supply of an irrigation ?uid through the 
second proximal opening to the interior of an eye. 

Flexible conduits may be employed to couple the proxi 
mal openings of the instrument to a vacuum aspiration 
source and to a source of irrigation liquid. 

The invention, together With additional features and 
advantages thereof, may best be understood by reference to 
the folloWing description taken in connection With the 
accompanying illustrative draWings. 

BRIEF DESCRIPTION OF THE DRAWING 
FIGURES 

FIG. 1 is a diagrammatic elevational vieW, partially in 
cross section, illustrating an ophthalmic instrument con 
structed in accordance With the teachings of this invention 
being employed to remove the cataractogenious natural lens 
Within an eye; Which eye for clarity of illustration is depicted 
at an enlarged scale compared to the instrument; 

FIG. 2 is a perspective vieW of the instrument according 
to the present invention; 

FIG. 3 is a plan vieW of the instrument according to the 
present invention; 

FIG. 4 is a side elevation vieW of the instrument according 
to the present invention; 

FIG. 5 is a greatly enlarged fragmentary perspective vieW 
of a portion of an instrument according to the present 
invention; 

FIG. 5a is a greatly enlarged fragmentary perspective 
vieW of one portion of an instrument according to an 
alternative embodiment of the present invention; 
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FIG. 6 is a still more greatly enlarged fragmentary per 
spective vieW of one portion of an instrument according to 
the present invention, Which portion Was seen in FIG. 5; 

FIG. 7 is a still more greatly enlarged fragmentary per 
spective vieW of one portion of an instrument according to 
the present invention, Which portion Was seen in FIG. 5; With 
the portion shoWn broken aWay from the remainder of the 
instrument for clarity of illustration; 

FIG. 8 is a fragmentary cross sectional vieW of the portion 
seen in FIG. 7; and 

FIG. 9 provides a fragmentary perspective vieW similar to 
FIG. 5, but depicting an alternative embodiment of the 
invention. 

DETAILED DESCRIPTION OF EXEMPLARY 
PREFERRED EMBODIMENTS OF THE 

INVENTION 

In a cataract condition, the natural lens of the eye becomes 
hardened and cloudy. This natural lens must be removed to 
alloW an intraocular lens to be inserted into the posterior 
chamber of the eye behind the iris, thus restoring vision to 
the patient. Typically, the hardening of the lens begins at the 
center, or cortex of the lens. To remove the natural lens of 
the eye, the central hard material is ?rst removed, leaving the 
softer peripheral portions of the natural lens Within the 
capsular bag. The surrounding softer material is then 
removed. 

VieWing FIG. 1, a human eye 10 is shoWn in fragmentary 
cross sectional vieW and at an enlarged siZe for clarity of 
illustration. Aforceps-like ophthalmic instrument 12 accord 
ing to the present invention is inserted at a distal end portion 
14 thereof via a small (preferably 3 mm) incision 16 adjacent 
to the junction of the cornea and sclera into the anterior 
chamber 18 of the eye for cataract surgery to remove the 
natural lens 20. As Will be seen further, the instrument 12 
includes a pair of opposed someWhat paddle-shaped jaW 
portions 22, 24 Which in conjunction With one another may 
be manipulated through the dilated iris of the eye 10. The 
jaW portions are manipulated by coordinated manual move 
ments of a pair of opposed handles 26, 28 of a proximal 
portion 30 the instrument (i.e., by a surgeon Whose hand is 
indicated With numeral 32). The coordinated movements of 
the jaWs 22, 24 are effective to fracture the lens 20 into 
particles. The particles of the fractured lens 20 are then 
removed from the posterior chamber 34 and anterior cham 
ber 18, alloWing subsequent placement of an intraocular lens 
into the posterior chamber 34 of the eye behind the iris. 
As Will be seen, the instrument 12 includes a resilient 

spring portion 36 yieldably biasing the jaWs 22, 24 apart, and 
is connected at each of the handles 26, 28, to one of a pair 
of ?exible conduits 38, 40 respectively providing for supply 
of irrigation liquid into the eye 10, and for aspiration of 
liquid and particles of the fractured lens 20, both via the 
instrument 12. FIGS. 2, 3, and 4 vieWed in conjunction 
provide both a perspective vieW and orthographic vieWs of 
the instrument 12. This instrument 12 is seen to include a 
pair of crossed branches 42, 44, Which respectively each 
de?ne one of the jaW portions 22, 24, and one of the handles 
26, 28. The branches 42, 44, are crossed and pivotally 
connected by a pin 46 (best seen in FIG. 3). The pivot pin 
46 de?nes a pivot axis 46a, best seen in FIGS. 4 and 5. A 
transition portion 48 adjacent and extending a distance on 
each side of the pivot pin 46 generally de?nes the demar 
kation betWeen the distal portion 14 of the instrument Which 
Will be inserted into an eye, and the proximal portion 30 
Which Will remain outside of the eye for manual manipula 
tion by surgeon 32. 

15 

25 

35 

45 

55 

65 

4 
It is the transition portion 48 Which Will reside in the 

incision 16 during surgery and manipulation of the jaWs 22, 
24 by manual movements of the handles 26, 28. Because the 
instrument 12 is slim and generally small With rounded 
exterior surfaces in the transition portion 48, and the incision 
16 may ?t snugly about this portion of the instrument 12, 
?uid loss from the eye 10 during surgery is minimiZed. 
Further, because the pivot pin 46 is generally central of this 
transition portion (as can be seen in FIG. 1, for example) 
opening and closing movements of the jaWs 22, 24, and 
handles 26, 28 disturb the surrounding tissues of the eye 
only minimally. Further, the movements of the instrument in 
the transition portion 48 are for the most part along the line 
of incision 16, Which further minimiZe trauma to eye tissues. 

Each of the branches 42, 44 de?nes a knurled surface 
section 50 Which provides purchase on the handles 26, 28 for 
manual manipulation by the surgeon 32. Further, more 
proximally of the knurled surface portions 50, each branch 
de?nes a recessed or outWardly concave surface portion 52 
at Which is disposed a nipple 54 extending along the line of 
the branch to receive a respective end of one of the conduits 
38, 40. The functions of these nipples and How of irrigation 
liquid and aspiration Will be further described beloW. Each 
branch 42, 44, also includes a relatively slender and resilient 
proximally-extending portion 56, Which in its relaxed or 
undistorted condition is more arcuate (i.e., has a greater 
curvature) than is seen in the draWing Figures. One of the 
resilient portions 56 de?nes an aperture 58, While the other 
de?nes a tab 60 pivotally receivable into the aperture 58. 
Consequently, the resilient portions 56 are forced coopera 
tively into a more straightened condition, and cooperatively 
bias the handles 26, 28 apart. This resilience of the portions 
56 also biases the jaW portions 22, 24 yieldably apart. 

VieWing FIG. 5, an enlarged fragmentary vieW of the jaW 
portions 22, 24 is provided. These jaW portions are seen to 
be someWhat curved When vieWed in 2 direction parallel 
With the pivot pin 46, (i.e., curved in a plane perpendicular 
to the axis of pin 46) and to be someWhat paddle-shaped and 
?at in opposition to one another. As is seen in FIG. 5, one 
of the jaWs 24 de?nes a continuous or non-perforate smooth 
surface 62. As is indicated in FIG. 5a, the surface 62 (i.e., 
62a in the alternative embodiment) With arroWs 64, 66, and 
68a, the surface 62 may have one or more of: a serrated 
edge, a striated surface portion, and/or a ribbed surface 
portion, all With the purpose of assisting in gripping and 
fracturing the lens 20 into particles. 

FIG. 6 illustrates that on an extreme distal end portion 70 
of the jaW portion 24, this jaW portion de?nes an opening 72 
communicating With the respective nipple 54 via an internal 
passage 74 of the branch 44. Thus, irrigation liquid 
(indicated by How arroW 76) may be supplied into the eye 10 
via the instrument 12 from a source 78 of such liquid 
(schematically illustrated in FIG. 2). This liquid How is 
indicated With arroW 76a in the alternative embodiment of 
FIG. 5a. 

VieWing FIGS. 5, 7, and 8 in conjunction, it is seen that 
the other jaW 22 of the instrument 12 is paddle-shaped, but 
is perforate. That is, the jaW 22 includes a delta-shaped or 
triangle-shaped stem portion 80 supporting a peripheral 
frame portion 82, Which is someWhat Wedge-shaped in cross 
section, vieWing FIG. 7. The frame portion 82 opposes jaW 
portion 24, and de?nes an opening 84 spanned by several bar 
portions 86. The bar portions 86 are preferably formed 
integrally With the frame portion 82, although this is not 
necessarily the case. The bars 86 divide the opening 84 into 
plural apertures, each indicated With the numeral 84a, best 
seen in FIGS. 7 and 8. Further, because the frame portion 82 
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is Wedge-shaped in cross section, it is seen to de?ne a 
comparatively sharp peripheral edge 88 in opposition to the 
surface 62 of the jaW 24. 

Internally, the branch 42 de?nes a passage 90 (best seen 
in FIG. 8) communicating With the respective nipple 54, and 
via conduit 40 to a source 92 for vacuum aspiration (as is 
also schematically illustrated in FIG. 2). The passage 90 
bifurcates at the stem portion 80 and communicates With a 
peripheral passage 94 disposed in the frame portion 82. 
InWardly of the opening 84 of frame portion 82, this frame 
portion de?nes multiple spaced apart openings 96 to the 
passages 94, and passage 90. Consequently, as is depicted by 
arroWs 98, irrigation liquid delivered via opening 72 along 
With particles of fractured lens 20 are aspirated via openings 
96 and are removed along passages 94, passage 90, and 
conduit 40. 

FIG. 9 is similar to FIG. 5, but fragmentarily depicts 
another alternative embodiment of the invention. In order to 
obtain reference numerals for use in describing the alterna 
tive embodiment depicted in FIG. 9, features Which are the 
same or analogous in structure or function to those depicted 
and described above are referenced With the same numeral 
used above, and increased by one-hundred (100), (or by 200 
in order to distinguish duplicated structures from one 
another). VieWing noW FIG. 9, it is seen that an instrument 
112 includes a pair of jaWs 122 and 124 Which are both 
perforate like jaW 22 of the ?rst embodiment. The jaW 124 
de?nes a passage 290 leading to openings 296 via a bifur 
cated peripheral passage 294, analogous to that illustrated 
and described in connection to FIGS. 7 and 8. Accordingly, 
in this case, irrigation liquid is delivered to the eye via the 
plural openings 296. The jaW 122 is analogous to jaW 22 
described above, and need not be further described, eXcept 
to point out that the bar portions 186, 286 of the tWo jaW 
portions are in opposition to one another to effectively 
capture therebetWeen portions of the lens Which have been 
removed during the surgery by gouging and cutting action at 
the periphery of the jaWs 122, 124. Consequently, these 
removed lens portions can be further fractured into small 
particles for aspiration via the openings 196. In other 
respects, the instrument 112 is the same as instrument 12, so 
that reference hereinafter to instrument 12 in the folloWing 
description of a surgical procedure Will be understood also 
to refer to instrument 112. Parenthetical references to the 
numerals used in describing FIG. 9 are included merely as 
a convenience to the reader. 

In use, after the incision 16 is made, the jaWs 22, 24 are 
initially held together manually by the surgeon 32 in order 
to pass these jaWs through the incision 16. The distal portion 
14 is passed into the incision. Thus, the distal portion of the 
instrument 12 is inserted into the anterior chamber 18 of an 
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eye 10, and the surgeon 32 thereafter manipulates the 
handles 26, 28 to grasp lens 20 (or portions thereof) With 
jaWs 22, 24. The jaWs 22, 24 are effective to progressively 
fragment the lens 20 by gouging, cutting, and fragmenting 
action. Progressively, the lens 20 is reduced to fragments and 
to particles (i.e., by action of the frame portion 82 and bar 
portions 86 With the opposing surface 62 (or 62a, With one 
or more of the optional features 64a, 66a, or 68a) of the 
other jaW portion 24. Irrigation ?uid is supplied by source 78 
and opening 72 (or openings 196) during this procedure to 
assist in moving the fragments and particles to positions for 
their further reduction or aspiration. In other Words, the lens 
is reduced to fragments, and the fragments to particles Which 
are sufficiently small that they can be removed via the 
openings 96 (196) and passage 94 (194) to passage 90 (190) 
and aspiration vacuum source 92. As pointed out above, 
because the instrument 12 ?ts snugly in the incision 16, ?uid 
loss from the eye is minimiZed. Further, the transition 
portion 48 does not change much in siZe as the jaWs 22, 24 
are manipulated by the surgeon 32, so that trauma to the 
surrounding eye tissues is minimal. 

Although exemplary embodiments of the invention have 
been shoWn and described, many changes, modi?cations and 
substitutions may be made by one having ordinary skill in 
the art Without necessarily departing from the spirit and 
scope of this invention. 

I claim: 
1. An ophthalmic instrument for breaking up the natural 

cataractogenious lens, said instrument comprising: 
a pair of crossed and pivotally interconnecting branches 

each de?ning at a distal end portion of said instrument 
a respective one of a pair of opposed jaW portions, said 
pair of branches in a proximal portion of said instru 
ment each de?ning a respective handle section; 

said pair of jaW portions each being paddle-shape and 
opposing one another in face-to-face confrontation, 
each of said pair of jaW portions de?ning a peripheral 
edge engageable With opposite surfaces of said natural 
lens to remove a portion thereof, each of said pair of 
jaW portions being perforate to de?ne plural apertures, 
and having a part thereof adjacent to said plural aper 
tures against Which a removed portion of said natural 
lens is further fragmented by cooperative opposing 
action of the other of said pair of jaW portions. 

2. The ophthalmic instrument of claim 1 Wherein a pair of 
apertures separated from one another by a bar portion in one 
of said pair of jaW portions is effective to fragment said 
removed portion of said natural lens by cooperative oppos 
ing action of the other of said pair of jaW portions. 

* * * * * 


